Ten competitive plants was randomly selected from each replication in both the experiment in P 1 , P 2 and F 1 and twenty five plants in F 2 , B 1 , B 2 , F 3 , B 1 F 2 , and B 2 F 2 generations. The mean values were computed for eight physiological characteristics associated with drought tolerance. The mean values recorded for various characters from observational plants, were used for statistical analysis and computed for four physiological characteristics associated with cross SPV1587 x Phule Maulee, imparting to drought tolerance for harvest index, length of panicle, total above ground dry and grain yield per plant. To provide information on the nature of gene action governing the traits under study, all the six parameters of generation means were calculated following the method outlined by Hayman 4 . To test the adequacy of additive dominance model A, B, C, and D scaling test were applied. The individual scaling test indicated that all or either A. B, C, and D significantly deviated from zero for all the characters, which indicated the presence of non-allelic interaction. Three tests of scale were carried out to detect presence or absence of gene interaction by Mather 11 .
RESULTS AND DISCUSSION Drought tolerance mechanism can be studied based on the interpretation of relationship between leaf structure function and stress tolerance 5 . Despite the progress in sorghum breeding, lack of knowledge about genetic basis of drought tolerant, unavailability of appropriate gene to develop transgenic plant, limited information on inheritance and behavior of major characters, lack of precise screening techniques are the main constraints for genetic improvement of drought tolerant. Drought tolerant is a complex trait, expression of which depends on action and interaction of different morphological, physiological and biochemical characters. The management practices and breeding efforts is important aspect for better understanding of effects of drought on sorghum crop.
The cross combination SPV 1587 x Phule Maulee, had better performance for all the characters associated with drought tolerance viz;, harvest index, length of panicle, total above ground dry and grain yield per plant. The parents SPV1587 and Phule Maulee and its combination exhibited somewhat higher magnitude tolerance to drought (Table  2) , which could be considered in developing drought tolerance genotypes. In cross SPV 1587 x Phule Maulee, the relative magnitude of dominance (h) component was observed higher in magnitude, but negative and undesirable in direction (Table 3) . However, additive (d) component was significantly positive in desirable direction, indicated preponderance of additive (d) gene action and played an important role in the inheritance of harvest index for drought tolerance. Among the digenic interaction, significantly positive dominance x dominance (l) magnitudinally higher interaction effect and significantly negative additive x additive (i) and additive x dominance (j) interaction effects revealed the presence of all three nonallelic interaction effects along with predominance of dominance x dominance (l) interaction effect ( 10 .
Total above ground dry matter (g/plant)
The parent SPV1587 (194.93g.) exhibited highest total above ground dry matter followed by Phule Maulee (189.03g.) and among the different generations F 1 (203.13g.) recorded the highest total above ground dry matter followed by F 2 (192.28g.) and B 2 (181.04g.) ( Table 1) . Additive (d) gene action appeared to be predominant and negatively significant in the inheritance of total above ground dry matter in cross SPV 1587 x Phule Maulee, in which both additive (d) as well as dominance (h) gene effects were negatively significant along with preponderance of dominance (h) gene effects. (Table 3.) However, among the digenic interaction, dominant x dominant (l) interaction component was magnitudinally much higher and significantly positive, indicating its predominance and importance in the expression of this trait, whereas significantly negative, higher magnitude additive x additive (i) and significantly negative lower magnitude additive x dominance (j) interaction effects indicated the presence of all three non-allelic interaction effects. The earlier findings of Bichkar 1 , Jhansi rani 6 , Thul 14 and Khot 9 were in agreement with the present findings. It was evident from the digenic interaction that, dominance (h) and dominance x dominance (l) gene effects had opposite sign indicated the role of epistasis and predominant gene action effect in governing this trait, suggested that simple selection could be exploited in the improvement of trait total above ground dry matter.
Grain yield per plant (g.)
The mean values for grain yield per plant were ranged from 56.33 to 75.39 g/plant. The highest grain yield per plant was exhibited by F 1 (75.39 g/plant) followed by F 2 (70.94 g) and P 2 (70.42g), whereas the lowest grain yield per plant was recorded in B 2 F 2 (56.33) generation. The parent P 2 (70.42g) exhibited highest grain yield per plant ( Table 1) . The scaling test A, B, and C were negatively significant in which scaling test A and B were of equal magnitude.
However, the scaling test D was positively significant in desirable direction (Table 2.) In cross SPV 1587 x Phule Maulee significantly negative additive (d) and dominance (h) components with higher magnitude indicated the presence of additive (d) as well as dominance (h) component along with preponderance of dominance (h) component in the expression of this trait and the parent Phule Maulee (P 2 ) showed superior performance in contribution of this trait. The estimate of digenic interaction revealed significantly negative additive x additive (i) interaction components with higher magnitude than additive x dominance (j) component and significantly positive additive x dominance (j) and dominance x dominance (l) with predominance of dominance x dominance (l) interaction effects indicated the presence of all three non-allelic gene interaction effects viz; additive x additive (i) additive x dominance (j) and dominance x dominance (l). These findings are in accordance with the earlier report of Bichkar 1 and Kandekar 7 .
CONCLUSION In cross SPV1587 x Phule Maulee both the parents and its combination exhibited higher magnitude of tolerance. Parent SPV1587 was found promising in contributing traits harvest index, length of panicle and total above ground matter, whereas parent Phule Maulee was found promising for contributing grain yield per plant. From the estimates of genetic components both the additive and non-additive gene effects were found to be important for the traits associated with drought tolerant viz, harvest index, length of panicle, total above ground dry matter and grain yield per plant in which additive gene effects with dominance x dominance gene effects were found to be quite appreciable, suggested that selection would be effective for the improvement of these traits.
